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Abstract.To try to explain the biological processes that occur in the potato tuberisation we 
have designed several courses of study, taking in studz more factors that can influence this process. 
Among the biological factors that determine tuberisation process the foloowing have an important 
role: the variety, tuber size, preparation of planting material but also some elements of productivity as 
the number of main stems, number of stolons,  the number of tubers, tuber weight, fraction of the size, 
underground mass and air mass. In this interrelation of these elements was studied in productivity that 
can elucidate some aspects of tuberisation biology. 
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INTRODUCTION 
 
Tuberisation of the potato is a very complex biological process that consists in 
the accumulation of large amounts of hormonal substances in plants and roots correlated 
with genotype, length of day and conditions of storage (G. Morar, 1999). The induction 
of the tuberisation depends on environmental factors (temperature, light, photoperiod, 
and moisture) and some of the characteristics of genetic variety. 
The tuberisation initiation takes place at 3-4 weeks from shooting and involves 
the formation of tubers in the first internodes below the apical bud of the stolon. In 
practice it is considered that this stage is reached when tuber diameter is twice the 
format of which it bared by the stolon (P. Roussel, 1996). 
 
MATERIAL AND METHOD 
 
Research has been conducted under the earliness aspect at Rascruci, Cluj county, in a 
greenhouse and under late planting aspects in the field of experimental USAMV from Cluj-
Napoca Jucu commune, Cluj County. For a tuberisation in terms of long days of the year the 
experiments have been planted in high altitude in the experimental field of  USAMV Cluj 
located at a glacier, Gârda village, Alba County (in the Apuseni Mountains, the Plateau 
Calineasa the perimeter of the village Geţar).  
In studies conducted have been tested four varieties of potato, two from two different 
groups of maturity (Ostara and group varieties Impala and semi early Laura Redsec and group 
varieties semi late), two fractions of size: 30-45 mm 45-55 mm, and two methods of preparing 
potato seed: unlighted and lighted up.  
The placement experience has been as divided plots by 3 three factors in three 
rehearsals. Tuberisation was measured by the number of tubers formed on size fractions of 5-
10 mm, 10-20 mm, 20-30 mm and 30 mm, and other aspects of plant development in different 
photo periods and genotype characteristics (number of strains, stolons number, foliar area, the 
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mass air / groundwater table) were measured at 25, 35 and 45 days for a judicious assessment 
of the experimental factors and their interactions with environmental conditions.  
Statistic methods were used for classical polifactorial experiences with two and three factors. 
Calculations were performed using three variance analyses using the factors for interpreting 
the significance of differences by Duncan and Student test. Also was used histogram graphs, 
curves and polynomial regression between the factors involved in the study. Experimental 
results are presented in 2 years (2007 and 2008).  
 
RESULTS AND DISCUSSIONS 
 
Tuberisation degree of potato expressed by the number of tubers formed on a large 
proportion of stolons is dependent on a number of biological factors involved in the formation 
and growth of plants, of which the number of main stems formed on tubers mother is directly 
correlated with the productivity of potato: stolon number, number of tubers to nest, the 
average mass of tubers. Therefore the number of strains is a major determinant of the biology 
and tuberisation for potato. 
Results on the influence of experimental factors on the number of main stems  
Number of main stems formed from a potato tuber varies by variety, size of seed 
tubers, the vigor of the sprouts, the conditions of manufacture and storage.  
Among the factors studied the size of seed tubers and pre germinated planting material 
influence very significantly the number of main stems of potato plants (Tab. 1).  
Potato variety can affect the main results of strains depending on storage conditions, 
storage life and out of physiological rest and the sprouts of the tuber. In the varieties tested, 
the variety Impala through these features produced a greater number of strains, with highly 
significant differences compared to other varieties tested (Tab. 1). Although the actual 
number of main stems figure does not exceed 3 averaged over all sizes and both methods of 
preparation of plant material, detailed analysis of the experimental factors expressed very 
significant differences compared to other varieties. 
Preparation of planting material through sprounting and size influence the number of 
main stems to the tubers only at the second calibration fraction: 45-55 mm (Tab. 1), the 
differences are statistically assured by the Student test and by Duncan test. 
Large fraction of seed tubers (45-55 mm) have a very significantly higher number 
isolates from all the main varieties tested (Tab. 1). 
As the absolute number of main stems ranked by statistical calculation (by Duncan 
test) we can equate some preparations of plant material from different varieties of the same 
number of main stems (Tab. 1) as the number of main stems arising from tubers un 
germinated the variety Impala equals the number of main stems from the variety  Ostara and 
Laura pre germinated  and the number of main stems from the variety un germinated Laura is 
comparable and approximately equal to that obtained from the tubers Redsec pre germinated 
variety (Tab. 1).  
In 2008 we confirmed the results of 2007 and that: the size of seed tubers and planting 
material prepared by sprounting influence very significantly the number of main stems of 
potato plants in the average experiment factors and their interaction (Tab. 1)  
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Tab 1 
Influence of the size of the potato seed and planting material preparation by sprounting on the number of main stems  
from the varieties tested (2007-2008) 
 
Year  2007 Year 2008 
DL DS DL DS 
Interactions 
5% 1% 0,1% 5% 5% 1% 0,1% 5% 
Cultivar 0,34 0,45 0,58 0,34-0,37 0,48 0,63 0,82 0,48-0,52 
Size of planting material 0,26 0,38 0,57 0,26 0,43 0,63 0,94  
Cultivar x Size of planting material 0,48 0,64 0,82 0,48-0,56 0,67 0,89 1,15 0,67-0,78 
Preparation of planting material 0,20 0,28 0,39 0,20 0,33 0,45 0,62 0,33 
Cultivar x Preparation of planting material 0,48 0,64 0,82 0,48-0,56 0,67 0,89 1,15 0,67-0,78 
Size of planting material  xPreparation of planting material 0,29 0,40 0,55 0,29-0,31 0,46 0,64 0,88 0,46-0,50 
Cultivar x Size of planting material. x Preparation of planting material 0,68 0,90 1,17 0,68-0,83 0,95 1,26 1,63 0,95-1,16 
Year 2007 
Cultivar Average 
Ostara Impala Redsec Laura 
Size of 
the 
planting 
material 
(mm) 
Preparation of 
planting 
material Nr. 
tulp. 
Semnif. Test 
Dunca
n 
Nr. 
tulp. 
Semnif. Test 
Duncan 
Nr. 
tulp. 
Semnif. Test 
Duncan 
Nr. 
tulp. 
Semnif. Test 
Duncan 
Nr. 
tulp. 
Semnif. Test 
Dunca
n 
not sprouted 1,85 Mt. A 2,72 0,87* B 2,29 0,44 - AB 1,90 0,06 - A 2,19 Mt. A 30-45 
sprouted 2,11 Mt. AB 2,74 0,63 - B 2,22 0,11 - AB 2,46 0,35 - AB 2,38 0,19- A 
not sprouted 3,51 Mt.     C 1,44 0,93**       EF 3,65 0,13 -     CD 4,29 0,78 -     DEF 3,97 Mt.    B 45-55 
sprouted 4,94 Mt.        
FG 
5,42 0,48 -          G 3,92 -1,0200     CDE 4,63 -0,32 -       EF 4,73 0,75***       C 
not sprouted 2,68 Mt. A 3,58 0,90*** B 2,97 0,29 - A 3,10 0,42 - AB 3,08 Mt. A Average 
sprouted 3,52 Mt.    B 4,08 0,56*    C 3,07 -0,45 - AB 3,54 0,02 -    B 3,55 0,47***     B 
30-45  1,98 Mt. A 2,73 0,75** B 2,26 0,28 - AB 2,18 0,20 - A 2,29 Mt. A Size 
average 45-55 4,23 Mt.     CD 4,93 0,70**      E 3,78 -0,44 -      C 4,46 0,23 -      DE 4,35 2,07***     B 
Cultivar average 3,10 Mt. A 3,83 0,73*** B 3,02 -0,08- A 3,32 0,22- A    
Year 2008 
Cultivar Average 
Ostara Impala Redsec Laura 
Size of 
the 
planting 
material 
(mm) 
Preparation of 
planting 
material Nr. 
tulp. 
Semnif. Test 
Dunca
n 
Nr. 
tulp. 
Semnif. Test 
Duncan 
Nr. 
tulp. 
Semnif. Test 
Duncan 
Nr. 
tulp. 
Semnif. Test 
Duncan 
Nr. 
tulp. 
Semnif. Test 
Dunca
n 
not sprouted 3,33 Mt. AB 5,39 2,06**     EFG 3,59 0,26- ABC 3,06 -0,27- A 3,84 Mt. A 30-45 
sprouted 3,94 Mt. ABCD 6,77 2,83***         HI 4,26 0,31- BCD 4,52 0,57     CDE 4,87 1,03***    B 
not sprouted 4,85 Mt.     DEF 6,81 1,96***         HI 5,77 0,93-     FGH 3,96 -0,89- ABCD 5,35 Mt.       C 45-55 
sprouted 6,18 Mt.      
GHI 
7,09 0,91-            I 6,22 0,04-      GHI 6,77 0,59-         HI 6,57 1,22***         D 
not sprouted 4,09 Mt. AB 6,10 2,01***   E 4,68 0,59-    BC 3,51 -0,58- A 4,59 Mt. A Average 
sprouted 5,06 Mt.      CD 6,93 1,87***     F 5,24 0,17-      CD 5,65 0,58-     DE 5,72 1,13***    B 
30-45  3,64 Mt. A 6,08 2,44*** B 3,92 0,29 - A 3,79 0,15 - A 4,36 Mt. A Size 
average 45-55 5,52 Mt.    B 6,95 1,43***   C 6,00 0,48 -    B 5,37 -0,15 -    B 5,96 1,60***    B 
Sort average 4,58 Mt. A 6,52 1,94*** B 4,96 0,38 - A 4,58 0,00 - A    
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Partial results on the influence of experimental factors on the number of stolon 
The stolons are the most sensitive morphological element of the potato plant, their 
formation is dependent both by the genetic and biological characteristics of the potato plant and 
the influence of the environment in which it is formed. 
In our research we proposed to track the influence of experimental factors (variety, size, 
flush) and the formation of stolons. In this way we made determinations in the dynamics of plant 
growth at 25, 35 and 45 days after sprouting. 
Interaction with the variety in size of seed tubers in 2007, although the number of stolons 
is a variety character by using different sized tubers, planted stolon number was significantly 
influenced all the varieties tested (Table 2). As the number of days from spring increased there 
are other stolons forming at all varieties, of course in a lower number. 
By using a larger fraction of the second calibration (45-55 mm) for planting, there is a 
increase of the number of stolons with statistically significant differences provided by the Student 
test and the Duncan test. 
In 2008, although the number of stolons is strongly influenced by the variety, by  planting 
of seed tubers of larger size (45-55 mm), the number of stoloni on first determination (25 days) 
was significantly influenced at all varieties experienced (Tab. 2). At 25 days from the spring the 
numbers of stolons has approximately the same values for the size of small seeds from all 
varieties except Ostara variety and number of differences between the two sizes is about the 
same. Variety Ostara forms a smaller number of tubers and stolons at nest genetically 
determined, but using a higher seed can reach the other varieties.  
To pass the genetic determinism barrier, at the variety Ostara in order to achieve more 
stolons at nest seems that the favorable solution would be to use a larger planting tubers that will 
deliver more stolons and that will probably form more tubers. If associated this note with the 
ability of Ostara variety to tuberize faster than other varieties, results that this is a clear solution 
for high early production at this variety (Tab. 2). 
Differences in the number of stolons for Ostara variety are maintaing for following 
determinations (35 and 45 days from the east). More remarkable behavior, contradictory to say 
that Laura variety in the first and second determination not differentiates the two sizes of seed 
tubers used for planting in terms of number of stolons, but 45 days from the spring formed very 
significantly higher stolons of a large size. This leads us to conclude that Laura cultivars through 
the latest stolons is less influenced by short days and that this variety will tuberize later and 
therefore will form production later as otherwise known as a variety semi late (Tab. 2). Varieties 
Impala and Redsec have a behavior intermediate between the two varieties described above and 
noted by a large number of early stolons, 25 days from the spring, keeping constant values of this 
character to 45 days (Tab. 2). 
Partial results on the influence of experimental factors on the aerial/underground 
mass ratio 
The aerial/underground mass ratio highlights the development of plant production and 
training in experimental conditions proposed by us. Is has been noticed a characteristic of the 
variety in respect of this report in both experimental years. At 25 days of shooting as well as the 
35 days the aerial/underground mass ratio increase in the following order Ostara, Impala, Redsec 
and Laura. The two varieties Redsec and Laura were about equal and development report. 45 
days from shooting the lower ratio we find at the varieties with the most rapid rate of 
accumulation in order Impala, Ostara, Laura and Redsec in both experimental years. Although 45 
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days from shooting varieties have not yet expressed their production potential, this order is clear 
classification of the varieties in this respect. The earliest varieties, with a rapid tuberisation are 
Ostara and Impala, but can be taken into account the variety Laura as semi late for potato 
consumption summer. (Fig. 1)  
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Fig.1 The aerial/underground mass ratio 
 
Partial results on the number of tubers / plant 
The number of tubers that are formed on the nest is determined by variety, size of seed 
tubers, the number of main stems, and pedoclimatic conditions. Analyzing the formed number of 
tubers / plant in the two experimental years, for small fraction of seeds we find a stable ratio 
between the three varieties. 
 In the first year is remarkable variety with early tuberisation: Impala, at 25 days from 
shooting with the fastest tuberisation rate, followed by varieties Redsec and Ostara, absence of 
tuberisation for the semi late variety Laura. The next determination, after 35 days from shooting 
Ostara and Redsec varieties recover the difference from Impala variety with new formed tubers 
and the ratio is reversed for larger tubers size. If the 10-20 mm fraction remains relatively 
proportionate between the 3 species, 20-30 mm fraction sits varieties in order Ostara, Impala, 
Redsec and Laura.(Fig.4). In 2007, as a general phenomenon we found increased formation of 
tubers in the first 5-10 mm size, especially in varieties Impala and Ostara, the beginning of 
accumulation in order Impala, Redsec and Ostara and commercial production from 30 mm to 
varieties Impala, Ostara, Redsec and Laura. (Fig.4) 
 
Fig. 4 Average number of tubers / plant at three time intervals for studied varieties of the seed size 30-45 
mm not sprouted for the years 2007-2008 
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Tab. 2 
Influence of seed size tubers in interaction with the variety on the number of stoloni (2007-2008) 
 
  
      25 days after emergence  35 days after emergence   45 days after emergence  
  
Cultivar Tuber size 
Nr.  
stolons % Dif. Semn. Test 
Nr.  
stoloni % Dif. Semn. Test 
Nr. 
 stoloni % Dif. Semn. Test 
  
  (mm)         Duncan         Duncan         Duncan 
  
Ostara 30-45 6,78 100 0 Mt. A 9,33 100 0 Mt. A 10,28 100 0 Mt. A 
Year   45-55 11,39 168 4,61 *    B 17,17 184 7,84 **        D 14,89 145 4,61 *    B 
2007 Impala 30-45 11,11 100 0 Mt.    B 12,78 100 0 Mt.    BC 14,72 100 0 Mt.    B 
  
  45-55 18,00 162 6,89 *      C 18,11 142 5,34 *        D 19,67 134 4,94 *      C 
  
Redsec 30-45 12,05 100 0 Mt.    B 9,94 100 0 Mt. AB 10,39 100 0 Mt. A 
  
  45-55 11,39 95 -0,67 -    B 18,56 187 8,61 **        D 20,17 194 9,78 **      CD 
  
Laura 30-45 7,61 100 0 Mt. A 13,22 100 0 Mt.      C 14,00 100 0 Mt. AB 
  
  45-55 16,11 212 8,50 **      C 16,39 124 3,17 -        D 24,17 173 10,17 **        D 
  
  DL (p 5%) / DS 5%   3,92    2,95-3,38     3,38    2,89-3,32     4,28    4,06-4,66 
  
 DL (p 1%)  7,01     5,68     6,77    
  
  DL (p 0,1%)   16,89     12,47     13,32    
  
      25 days after emergence  35 days after emergence   45 days after emergence  
  
Cultivar Tuber size 
Nr. 
 stoloni % Dif. Semn. Test 
Nr. 
 stoloni % Dif. Semn. Test 
Nr. 
 stoloni % Dif. Semn. Test 
  
   (mm)         Duncan         Duncan         Duncan 
  
Ostara 30-45 13,89 100 0 Mt. A 18,61 100 0 Mt. A 15,28 100 0 Mt. A 
Year   45-55 20,28 146 6,39 * B 23,33 125 4,72 * B 24,5 160 9,22 *** B 
2008 Impala 30-45 21,22 100 0 Mt. BC 25,94 100 0 Mt. BC 26,05 100 0 Mt. BC 
  
  45-55 26,67 126 5,45 * DE 30 116 4,06 - C 29,22 112 3,16 - C 
  
Redsec 30-45 23,94 100 0 Mt. BCDE 26 100 0 Mt. BC 24,16 100 0 Mt. A 
  
  45-55 28.50 119 4,55 * E 25.66 99 -0,33 - BC 29,72 123 5,56 ** C 
  
Laura 30-45 23.55 100 0 Mt. BCD 23,11 100 0 Mt. AB 22,33 100 0 Mt. A 
  
  45-55 25.33 108 1,78 - CDE 22,05 95 -1,.05 - AB 29,56 132 7,23 *** C 
  
 DL (p 5%)/ DS 5%  4,3   4,36-5,00   4,38  4,33-4,97   3,38   3,74-4,29 
  
 DL (p 1%)  6,5     6,73     4,78    
  
  DL (p 0,1%)   11,65         12,53         7,22     
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In 2008 more favorable thermal conditions by planting 10 days late compared to 2007 
resulted in more rapid formation of small sized tubers of all varieties and a ranking repeated for 
each stage in order Impala, Laura and Redsec for fraction 10-20 mm 25 days from shooting, the 
same order for fraction 20-30 mm at 35 days from shooting and the same sequence for fraction 
greater than 30 mm. (Fig. 4)  
By sprouting the average number of tubers / plant retains the same features, except that 
the variety Ostara increase its forming capacity of tubers in both experimental years and in 2008 
(fig. 5) is the sequence order: Impala, Redsec Laura up to 45 days after shooting when large 
number of tubers is approximately equal to the all three types.  
 
 
Fig.5 Average number of tubers / plant at three time intervals for studied varieties of the seed size 30-45 
mm sprouted in the years 2007-2008 
 
Plants with large ungerminated tubers expresses better the nature of some early varieties: 
Impala and Ostara presenting 25 days of shooting 4 and 2 tubers / plant (Fig. 6). After 35 and 45 
days to sprout, varieties are placed in order of their characteristics in the tuberisation sequence: 
Impala, Redsec, Laura and Ostara for small tubers and for other categories of 10-20 mm and 20-
30 mm high .  
In 2008, the order of small formed tubers sequence is the same at 45 days from sprout, the 
fractions are found in approximately equal ratio for all varieties and all sizes of tubers (Fig. 6)  
 
 
Fig.6 Average number of tubers / plant at three time intervals for studied varieties of the fraction 45-55 mm 
not sprouted in the years 2007-2008 
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By pre germinating the large fraction of the tubers, the development of new tubers from  
the four categories of size is dependent on variety at 25 days, all varieties, keeping the ratio 
between the size of tubers formed in order Impala, Ostara, Redsec and Laura (fig. 7). At 35 days 
the report is amended larger tubers 20-30 mm at varieties Impala, Redsec Ostara and Laura, 
following the natural rate of accumulation.  
In 2008 the temperatures are more favorable, with late planting, tubers sizes are 
determined by variety the sizes equalize for each stage, reaching at 45 days for all varieties to 
form the same number of commercial size tubers. 
  
 
Fig. 7 Average number of tubers / plant at three time intervals for studied varieties of the fraction 45-55 mm 
sprouted in the years 2007-2008 
 
CONCLUSIONS 
 
Number of main stems is influenced significantly by year of production of seed and 
storage conditions. In 2008 have achieved a significantly greater number of main stems 
compared to 2007. From planting material of the same size results a different number of main 
stems for each variety and different sizes of planting material results significant differences of 
principal stems for some species (Ostara, Redsec and Laura) and insignificant at Other (Impala).  
Preparation of planting material by sprouting leads to a greater number of stolons in both 
small fraction and the large fraction. 
 Mass ratio air / groundwater table is inversely proportional to the rate of accumulation of 
production. The smallest mass ratio air / groundwater table is found at the varieties with the 
fastest accumulation in both years for Ostara and Impala variety. Despite its slower ritm of 
accumulation in the first phase, variety Laura can be considered for summer potatoes cultivation. 
Average number of tubers in the nest is directly correlated with the number of stolons and is a 
variety character. 
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